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PROBLEM TO BE SOLVED: To lower a heating 
temperature and an applying pressure, when corrugating 
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SOLUTION: The peaks of the corrugating medium 10 
are joined to the liners 11,12 with a starch paste which 
comprises a mixture of corn starch with rice starch 
wherein the rice starch is contained in an amount of 5 to 
30 wt.%. 
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54) [Title of the invention] 

Corrugated board and glueing paste for corrugated board. 

57) [Summary] 

[Problem] 

The aim is to reduce the heating and pressing in the joining of the core and 
upper and lower liner. 

[Means of solution] 

Liners 11 and 12 are joined with the corrugation tops of core 10 with the use 
of a starch paste that consist of a mixture of corn starch and rice starch and 
in addition contains 5-30 wt% rice starch. 

[What is claimed] 

[Claim 1] 

A corrugated board with the characteristic that in corrugated board wherein 
the corrugation tops of the core and the liners are joined with a paste, 

the paste consists of a starch paste and in addition is a mixture of corn 
starch and rice starch. 

[Claim 2] 

The corrugated board that has been described in claim 1, with the 
characteristic that the concentration of the rice starch is in the range of 5-30 
wt% to the solid moiety of the paste. 

[Claim 3] 

A glueing paste for corrugated board that consists of a starch paste that 
contains rice starch. 

[Claim 4] 

The glueing paste for corrugated board that has been described in claim 3, 
wherein the starch paste consists of a mixture of rice starch and corn starch. 

[Claim 5] 

The glueing paste for corrugated board that has been described in claim 3, 
wherein the rice starch is in the range of 5-30 wt% to the solid moiety of the 
paste . 

[Claim 6] 

The glueing paste for corrugated board that has been described in claim 3, 
wherein a rice starch with an average particle diameter of 2-30 pm is used. 

[Claim 7] 

The glueing paste for corrugated board that has been described in claim 3, 
wherein a rice starch with a time of moisture evaporation of 20 minutes or less, 
is used. 






[Detailed description of the invention] 
0001 

[Field of technology whereto the invention belongs] 

This invention pertains to a corrugated board and a glueing paste for 
corrugated board, and it particularly pertains to a corrugated board wherein the 
corrugation tops of the core of the corrugated board and the liners, are joined 
with a paste, and to the paste that is used in such a corrugated board. 

0002 

[Existing technology] 

Corrugated board has a structure wherein a liner has been joined with at 
least 1 surface of a core, and usually, liners are joined with both sides of the 
core. Here, the situation is that starch paste is applied in the moieties of the 
corrugation tops of the core, whereof the cross section is a zigzag, and they 
are joined with the liners. 



As such as paste that joins the core and liner of corrugated board, hitherto 
corn starch was used. The reason is that corn starch is cheap and has a stable 
supply. Besides, in official bulletin of patent disclosure 9-235529 (1997), a 
starch paste for glueing of corrugated board, that has been formed by mixing a 
paste liquid of corn starch and a paste liquid of tapioca starch in the state of 
paste liquids with a rate of the solids of 10:90 to 70:30, is offered. Such a 
starch paste intially has an excellent glueing strengthg, and in addition, has 
the characteristic that the decline of the glueing strength in the course of 
time is small. 

0004 

[Problems that should be solved by the invention] 

As such a glueing paste for corrugated board, from the days of old mainly 
starch paste wherein corn starch was used, has been used, and such a starch 
paste is applied on the corrugation tops of the core, and glued together with 
the liner's original paper, and thereafter they are glued by gelatinization by 
heating at a high temperature. 



Here, the situation is established that in the corrugator, the original paper 
is heated and glued by various units such as a preheater, corrugating roller and 
hot plate etc. in the case of glueing of corrugated board. Because the starch 
paste that consists of corn starch, that has been used hitherto, however, has a 
poor release of moisture, a high temperature of heating is necessary to obtain 
the initial glueing, and depending on the kind of original paper that is used, a 
state of excessive heating occurred, and concomittantly , an unfavourable 
situation was that this has bad influence and warpage of the sheet occurs. 



This invention is the result of a study of such problems, and it has the aim 
to offer a corrugated board wherein core and liners are joined without a high 
heating temperature to obtain the initial glueing, and a glueing paste for such 
corrugated board. 
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[Means to solve the problems] 

An invention of this applicaition pertains to a corrugated board with the 
characteristic that in corrugated board wherein the corrugation tops of the core 
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and the liners are joined with a paste, the paste consists of a starch paste and 
in addition is a mixture of corn starch and rice starch. Here, the concentration 
of the rice starch may be in the range of 5-30 wt% to the solid moiety of the 
paste . 

0008 

The invention that pertains to the glueing paste pertains to a glueing paste 
for corrugated board that consists of a starch paste that contains rice starch. 

0009 

Here, the starch paste may be one that consists of a mixture of rice starch 
and corn starch. Moreover, the rice starch may be in the range of 5-30 wt% to 
the solid moiety of the paste. Moreover, a rice starch with an average particle 
diameter of 2-30 |im may be used. Moreover, a rice starch with a time of moisture 
evaporation of 20 minutes or less, may be used. Here, the time of moisture 
evaporation is the time at which the quantity of moisture with a heating speed 
of 10° C/minute at a room temperature of 70° C no longer changes. 

0010 
[Action] 

When the situation is arranged wherein the paste consists of a starch paste, 
and in addition is a mixture of corn starch and rice starch, and wherein a paste . 
wherein preferably the concentration of rice starch is in the range of 5-30 wt% 
to the solids moiety of the paste, is used, it is possible to establish a lower 
heating temperature than in the past in the joining of the corrugation tops of 
the core and the liner in order to raise the initial glueing power, and hereby, 
the occurrence of warpage of the sheet is avoided. Moreover, even if for 
instance warpage of the sheet is produced, the range of the established 
temperature of the heating temperature in order to straighten the warpage of 
such sheets, can be made wider. 

0011 

[Example of execution] 

Below, this invention is described by an example of execution. Figure 1 and 
figure 2 show a corrugated board in an example of execution of this invention, 
and in the cross section, this corrugated board is constituted by core 10 that 
has been bent in a zigzag, and upper and lower liners 11 and 12. Here, the 
situation is that upper and lower liners 11 and 12 are joined with the moiety of 
the corrugation tops of core 10 by starch paste 13, and hereby, the corrugated 
board is constructed. 
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The characteristic feature of the corrugated board of this example of 
execution particularly is the starch paste 13 that joins core 10 and liners 11 
and 12. That is to say that starch paste 13 that is used here, has corn starch 
as the base, and contains rice starch in the range of 5-30 wt%, and that it 
achieves a large reduction of the quantity of heat that is required at the time 
of glueing, as compared with the starch paste that consists of corn starch, that 
was hitherto used. 



0013 

Hitherto, the situation was brought about that glueing was carried out by 
setting the temperature of the hot plate at a temperature of 190° C, and 
establishing the steam pressure that was applied on the hot plate at a value of 
13-15 kg/cm 2 . Because in the case of this example of execution, on the other 
hand, a starch paste whereto rice starch has been added with the above mentioned 
rate, is used, glueing is possible with a temperature in the order of 140-150° C 
and a steam pressure to the hot plate with a value of 6-8 kg/cm 2 . 

0014 

Because by such a decline of temperature and decline of pressure at the time 
of glueing, no excessive heat is applied, it is possible to offer a corrugated 
board with extremely little warpage as a corrugated board after glueing. 

0015 

In general, corn starch (maize starch) , and rice, tapioca and wheat etc, are 
considered as raw materials of the starch that is used as a starch paste. In 
these materials, the temperature of gelatination of the starch is as shown in 
table 1, and rice starch and wheat starch both have a low temperature of 
gelatination, and particularly it is ca. 7° C lower than that of corn starch. 
Moreover, as is shown in table 2, rice starch has a high speed of evaporation of 
moisture, and therefore, the time of evaporation of moisture is extremely much 
reduced. That is to say that rice starch has a speed of moisture evaporation of 
ca. 2 times that of corn starch, and therefore, the time of evaporation of 
moisture is extremely much shorter. Therefore it is possible that moisture is 
evaporated in about half the time of the time in the case of corn starch. 
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[Table 1] 



kind of starch 
corn 
rice 
tapioca 
wheat 



temperature of gelatination (°C) 
66.8 
59.8 
65.4 
58.1 
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[Table 2] 

kind of starch time of moisture evaporation (minutes) 



corn 30 

rice 16 

tapioca 22 

wheat 28 



Moreover, when the starch pastes of respectively corn starch (maize starch) , 
rice, tapioca and wheat were produced, and peeling tests were conducted for such 
starch pastes, the results of table 3 were obtained. As is clear from these 
experimental results, the starch paste that consists of rice starch clearly 
shows an excellent low temperature glueing, and at about 70° C, almost complete 
glueing is possible. 

0018 

[Table 3] 

Results of peeling experiments. 



kind of starch 


60° C 


70° C 


80° C 


90° C 


100° C 


corn 


X 


X 


X 


A 


o 


rice 


A 


o 


o 


o 


o 


tapioca 


X 


X 


A 


o 


o 


wheat 


X 


X 


X 


A 


o 



x: not glued 

A: paper peeling 50% or less 
o: paper peeling 100% 

Corn starch (maize starch) , and the respective starches of rice, tapioca and 
wheat in chemical composition all are mixtures of amylase as the linear 
component and amylopectin etc. as the branched component, and their content and 
crystal structure are different. That is to say that the particles of rice 
starch have the characteristics that their size is a size of 4-7 (jm, and that 
the particle diameters are uniform. Corn starch for glueing of corrugated board 
that was hitherto widely used, on the other hand, has the characteristic that 
the average particle diameter is 8-24 pm, and that the size of the particles is 
larger than that of rice starch, and in addition, that the size of the particles 
is not uniform. It is supposed that rice starch shows an excellent initial 
glueing by this size and homogeneity of the particles. 




0019 

When actually, a paste with a starch concentration of 8 wt% rice starch and a 
paste with a starch concentration of 8 wt% corn starch are prepared, and changes 
of the viscosity are investigated by an amylograph, the results that are shown 
in figure 3 are obtained. As is clear from these changes, it is clearly shown 
that in the case of rice starch that is shown by the solid line, the viscosity 
rapidly rises and gelatination starts at some temperatures. That is to say that 
it is shown that the rise of the viscosity of a paste of corn starch is slower 
than that of a paste of rice starch. Now, the paste of rice starch that brings a 
rapid rise of the viscosity, is thought to be a factor of the height of the 
initial glueing power. 

0020 

Figure 4 shows the results of the experimental observation of the rapid rise 
of the viscosity, viz., the temperature of the start of gelatination when corns 
starch and rice are used as starches, and the mixing rate of both is varied. As 
is clear from these results, it is concluded that the temperature of the start 
of gelatination is the lowest in the case that the ratio of rice starch and corn 
starch, in weight ratio, is 20:80. 

0021 

It is necessary that the ratio of rice starch is in the range of. 5-30 wt%, and 
in the case that the concentration of the rice starch is 5 wt% or less or 30 wt% 
or higher, the effect of a reduction of the temperature of the start of 
gelatination does almost not appear. The best range wherein the effect of a 
reduction of the temperature of the start of gelatination appears, is the range 
of 10-20 wt% rice starch. 

0022 

The preparation of a starch paste for glueing of corrugated board is carried 
out by the Steinbowel ( ? ) method. That is to say that a paste material that 
constitutes a carrier and the main paste material are separately tailored, and 
that the carrier paste material is tailored by mixing and stirring thereafter in 
the main material . 

0023 

Here, the ratio of the quantity of addition of rice starch of the carrier 
paste and the quantity of addition of rice starch of the main paste is shown in 
table 4. As is clear from these results, the temperature of complete glueing is 
130° C when the quantity of addition of the starch paste in the carrier paste 
material is 50%, and in addition the quantity of addition of rice starch in the 
main paste material is 20%. Moreover, as is clear from this table, part iculalrly 
a rise of some order of the ratio of rice starch in the carrier paste material 
has an important effect on the improvement of the initial glueing power. For the 
main paste material, on the other hand, the effect of the increase of the 
quantity of addition of rice starch is not very large. This shows that the 
carrier paste material has a great power of influence on the initial glueing 
power . 
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[Table 4] 



Temperature of complete glueing unit: °C 

wt% of main wt% of carrier rice addition 

rice addition 0 20 50 80 100 

0 145 140 

10 130 x 

20 135 135 o 130 o 130 A 135 

30 130 A 

50 140 140 

80 

100 140 140 



o: material collapse 

A: 50% material collapse 

x: no material collapse 

Table 5 shows the method of tailoring of the paste material for glueing by 
combining such carrier paste material and main paste material. For the carrier 
paste material, first rice starch and corn starch are brought in water and 
stirred during 2 minutes, and thereafter caustic soda and distilled water are 
added in 5 minutes. By 15 minutes stirring after termination of this addition, 
the carried paste material is obtained. 

0025 

[Table 5] 



paste material 



carrier 
water 

rice 
corn starch 

NaOH 
solution water 

main 

water 

rice 
corn starch 

borax 



numerical 
quantity 
SF DF 



paste producing method 



369 

18.7 
18 .7 
6.7 
20.4 



532 
50 
200 

5.2 



369 

18.7 
18 .7 
6.7 
20.4 



468 .3 
50 
200 

5.2 



2 min 



4 0 c 



3 1/2 time bulb(?) 
after 15 min stirring 
C 



5 min 

natural 

dropping 



40° C 



in 20 min 



complete 52 min 
10 min stirring 

temperature 4 0° C 



For the main paste material, on the other hand, rice starch and corn starch 
are respectively brought in water and stirred during 22 minutes, and thereafter, 
borax is added. This is stirred and mixed, and after 20 minutes, the carried 
paste agent that has been tailored with the above mentioned method, is added. 
Then this is stirred during 10 minutes, the temperature is brought at 40° C, and 
a paste material for glueing is prepared. This paste material is used for 
joining of core 10 and liners 11 and 12, and corrugated board is produced. 
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When the paste for glueing as mentioned above is -used, glueing is possible at 
a temperature that is ca. 4 0° C lower than the conditions of the existing steam 
pressure. By this reduction of the glueing temperature, warpage of the 
corrugated board can be prevented. Moreover, the glueing properties of core 10 
and liners 11 and 12 are excellent. 

0027 

Moreover, because low temperature glueing is caried out when such a starch 
paste is used, the range of establishment of steam pressure is wide, and warpage 
is effectively straightened. Because glueing is carried out at a high 
temperature in the case of a paste wherein only corn starch has been used, the 
range of establishment of the temperature conditions is narrow, and because 
straightening of warpage is unavoidably carried out by giving moisture, a weak 
point is that changes of the sheet in the course of time readily occur. Such a 
weak point is effectively avoided by the low temperature glueing of this example 
of execution. 

0028 

Because the starch paste for glueing that has been tailored by the method as 
is shown in table 5, has a stable viscosity after paste preparation, and has 
extremely good glueing properties, the quantity that is applied can be reduced. 
That is to say that whereas it was 10 g/m 2 in the past, it can be reduced to 8 
g/m 2 . Moreover, the glueing speed of core 10 and liners 11 and 12 is high, and 
hereby, the corrugated board productivity is improved. 

0029 

Moreover, because glueing is carried out at a low temperature when a starch 
paste that contains rice starch as mentioned above is used, changes of the sheet 
in the course of time after glueing are small. Consequently, the 
operationability in the secondary processes wherein such corrugated board is 
used, is stabilized, and devices or operations in order to suppress deformation, 
are not necessary. 

0030 

[Results of the invention] 

This invention, as described above arranges the situation that in a 
corrugated board wherein the corrugation tops of the core are joined with the 
line by a paste, the paste consists of a starch paste, and in addition it is 
constituted of a mixture of corn starch and rice starch. 

0031 

Since by such as construction, consequently the initial glueing power of the 
starch paste is raised, the glueing temperature can be lower than in the past. 
Consequently, warpage of the corrugated board that is produced, is small, and a 
wide range of establishment of the temperature for warpage straightening can be 
set . 

[Brief description of the figures] 
[Figure 1] 

is a partially cut out perspective view of a corrugated board. 
[Figure 2] 

is a magnified cross section of the main part thereof. 
[Figure 3] 

is a graph that shows the changes of the viscosity of the paste material. 



# • 



[Figure 4] 

is a graph that shows the changes of the temperature of the start of 
gelatination . 

[Explanation of the symbols] 

10 core 

11 liner (upper) 

12 liner (lower) 

13 starch paste 
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